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A NEW (STRING MOTIVATED) APPROACH
TO THE LITTLE HIERARCHY PROBLEM
Daniel Feldman, Gordon Kane, Eric Kuflik, and Ran Lu
Michigan Center for Theoretical Physics, University of Michigan, Ann Arbor, MI 48109, USA.
We point out that in theories where the gravitino mass, M3/2, is in the range (10-50) TeV, with
soft-breaking scalar masses and trilinear couplings of the same order, there exists a robust region
of parameter space where the conditions for electroweak symmetry breaking (EWSB) are satisfied
without large imposed cancellations. Compactified string/M-theory with stabilized moduli that
satisfy cosmological constraints generically require a gravitino mass greater than about 30 TeV and
provide the natural explanation for this phenomenon. We find that even though scalar masses and
trilinear couplings (and the soft-breaking B parameter) are of order (10-50) TeV, the Higgs vev
takes its expected value and the µ parameter is naturally of order a TeV. The mechanism provides
a natural solution to the cosmological moduli and gravitino problems with EWSB.
I. INTRODUCTION AND MOTIVATION
There is a serious problem in particle physics, called
the ‘little hierarchy’ or ‘fine-tuning’ problem. The is-
sue is that if we can explain the value of the Z or W
boson masses, or equivalently the Higgs boson vacuum
expectation value (vev), then these quantities have to be
calculated in terms of new physics scales. The Higgs vev
cannot be derived in the Standard Model itself. But di-
rect and indirect lower limits on masses of new particles
are large enough that any explanation must involve large
cancellations or suppressions that seem fine-tuned, typi-
cally by one to two orders of magnitude. The problem is
often stated in terms of supersymmetric models, but it
is equally serious for all approaches to breaking the elec-
troweak symmetry, because all approaches require heavy
new particles. Sometimes the fine-tuning issues are de-
scribed in the MSSM in terms of both the smallMZ and
the Higgs mass. The stop masses and mixing that de-
termine the one loop correction to the Higgs mass tend
to be over constrained. But this is a special problem in
the MSSM only. If the gauge group is extended the tree
level Higgs mass can get a significant contribution from
D-terms, and other new physics can increase the Higgs
mass. But the Z mass, or the Higgs vev, are always small,
so we focus here on the Z mass and Higgs vev. Here we
address this issue in a supersymmetric framework, moti-
vated by progress which has been made in models based
on compactified string theory, where the supersymme-
try is softly broken and the soft-breaking Lagrangian is
derived at a high scale, and then the electroweak sym-
metry is broken by the usual radiative mechanism with
the minimal supersymmetric field content [1].
We will describe here how compactified string/M-
theory suggests a new approach to the little hierarchy
problem, but the approach is valid in any theory with
heavy scalars and trilinear couplings of similar magni-
tude. Compactified string theories have moduli that pa-
rameterize the shapes and sizes ot the curled up small
dimensions. One can show that generically the lightest
eigenvalue of the full moduli mass matrix, is less than or
of order the gravitino mass. For the complete derivation
and the numerical factors see [2]; see also [3–5] for earlier
work. The implications of tying together the light moduli
masses and the gravitino mass are very important – they
cannot be chosen independently, and the moduli masses
must obey cosmological constraints.
Moduli decay by universal gravitational operators, so
their lifetimes can be calculated [6–8] and their decays
grow as their mass cubed. To avoid interfering with nu-
cleosynthesis the moduli must then be heavier than about
30 TeV, so in realistic string compactifications the grav-
itino mass must also be heavier than about 30 TeV. From
supergravity calculations, that in turn implies that scalar
superpartners (squarks, sleptons) must be heavier than
about 30 TeV (and will not be produced at LHC). How-
ever, in string models the gauginos normally can be much
lighter and their signatures at the LHC should be present.
Having scalar superpartners so heavy seems to imply
that the explanation of electroweak symmetry breaking
and the small Higgs vev leads to a severe little hierar-
chy problem. For some early speculations on very heavy
scalars, but otherwise different from our approach, see [9].
On the other hand, if the results come from an underly-
ing 10 or 11 dimensional string/M-theory, and if EWSB
occurs robustly in the theory, then there is essentially by
definition no hierarchy problem. The results would fol-
low not by fine-tuning but inevitably from the underlying
theory.
Motivated by such thinking, we have found the mech-
anism that allows an apparent cancellation to occur and
to explain a small higgs vev and µ, the effective higgsino
mass parameter. It is different from previous approaches
to fine-tuning and arises from a different region of pa-
rameter space than previous approaches. The solution is
general and gives a robust region where EWSB occurs in
generic string motivated theories that satisfy the above
requirements. In particular, the supergravity formalism
implies that the trilinear couplings also are given by the
gravitino mass with a coefficient of order unity, and main-
taining this is a key aspect of obtaining EWSB robustly
without introducing what would naively be expected to
be an enormous tuning.
In what follows we write the EWSB conditions and
2show how they can be satisfied with greatly reduced fine-
tuning.
II. GENERAL MECHANISM
Now we describe in some detail a generic solution
to electroweak symmetry breaking in supergravity and
string motivated models that gives rise to a new approach
to the little hierarchy problem. In the analysis, we will
use a common scalar mass M0 and a common trilinear
A0, with M0 ≃ A0 ≃ M3/2 ≃ 30 TeV, which naturally
arises in string compactifications. As mentioned in the
introduction we expect the following mass hierarchy
M20 , A
2
0, B
2
0 ≫ µ2,M2a , (1)
where a indexes the gauginos of SU(3), SU(2), U(1), (i.e.
gluino, wino, bino soft masses) which at the unification
scale will generally be split, and the index 0 indicates
unification scale values, and B = Bµ/µ. By A
2
0 we will
always mean magnitude |A0|2 throughout.
The RG equations for the Higgs mass-squared parame-
ters m2Hu(t) and m
2
Hd
(t)–which will feed directly into the
calculation of the Higgs vev (see Eq.(6))–shows thatm2Hd
essentially does not run, while m2Hu does, so that one has
that m2Hd(t) ≃M20 and
m2Hu(t) ≃ fM0(t)M20 − fA0(t)A20 +R(t) , (2)
where t = ln(Q/Q0), Q0 being the unification scale. The
functions fM0 , fA0 are, to leading order, determined by
Standard Model quantities (gauge couplings and Yukawa
couplings) and the unification scale. Analytical formu-
las for fM0 , fA0 are given in the Appendices for one-
loop running, while the numerical calculations are per-
formed using the full two-loop RG equations. R(t) =
f3(t)A0M3(0)+ f4(t)M
2
3 (0)+ . . . are corrections that are
smaller or the same size as the sum of the first two terms
in Eq. (2). One finds that fM0 and fA0 at the EWSB
scale have a value of
fM0 ≃ fA0 ≃ 0.1 . (3)
Thus m2Hu is suppressed by the values of fM0 , fA0 . To
illustrate this effect, we plot fM0 vs. fA0 in Fig. (1)
which shows the dependence of m2Hu(QEWSB) on the soft
masses is reduced, as is the size of m2Hu(QEWSB) relative
to M3/2.
At first it may seem that results in Eq.(3) are in-
dependent of the scale of the soft masses, but in-fact
large scalar masses, of order 10 TeV and larger, are
necessary for this effect. This scale already arises as a
bound from BBN on moduli-masses, which in turn gives
a similar bound on the soft-breaking scalar superpartner
masses [2]. As discussed in the Appendix A, the values
of fM0 and fA0 are mostly sensitive to the top Yukawa
coupling. The top mass receives large (10 − 15)% cor-
rections from squark/gluino loops [10] in the models we
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FIG. 1: The 1 loop RGE coefficients fM0 and fA0 at QEWSB as
given in Eq.(2). The amount of cancellation in the Eq.(2) for
m2Hu(QEWSB) depends on |A0|/M0, and we show the values
that minimize m2Hu at one-loop. In this figure, M0 runs from
10 TeV at the lower end of the curve to 50 TeV at the top of
the curve. (See Fig. (3) for the full analysis with with 2 loop
running and the threshold/radiative corrections.)
discuss, resulting in a lower top Yukawa coupling required
to produce the correct top-quark mass. In other types of
models which are not the type studied here, loop cor-
rections from lighter squarks below about 5 TeV do not
provide sufficient suppression, and the large Yukawa cou-
pling would drive m2Hu negative.
String motivated models predict an additional can-
cellation in m2Hu(QEWSB), since the supergravity La-
grangian generically predicts that
M0 ≃ A0 ≃M3/2 . (4)
Since the values of fM0 , fA0 are naturally each order 0.1
and their difference leads to another suppression of order
0.1, the natural scale of m2Hu(QEWSB) is
m2Hu ∼ 10−2M23/2 ∼ O(TeV2) . (5)
Thus, the effects of the large M20 and A
2
0 in the de-
termination of m2Hu(QEWSB) are absent, and the naive
fine-tuning is significantly reduced.
As a result of this cancellation the corrections of the
size R in Eq.(2) are smaller or the same size as the term
that cancels: fM0(t)M
2
0 − fA0(t)A20. This allows for a
value µ (and M3) at the electroweak symmetry break-
ing scale that is of order a TeV or smaller when the soft
scalars masses and trilinear couplings are large, in the
range (10-30) TeV or larger. If we explicitly forbid a
µ term in the superpotential (this can be done consis-
tently [11–13]), in which case supergravity implies that
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FIG. 2: Two-loop renormalization group running of mHu for
3 models for the cases M0 = (10, 30, 50) TeV. The tad-
pole corrections are shown, and appear as a vertical drop
at QEWSB =
√
mt˜1mt˜2 as is appropriate. The numeri-
cal value of m¯Hu , which is the tree + tadpole value, con-
tinue to take the same value at scales Q below the point
QEWSB as is theoretically expected. The values of µ are
µ = (500 GeV, 1.0 TeV, 1.8 TeV). This can be seen for
example for the M0 = 30 TeV in figure 3 using Eq. (8).
the soft breaking B0 ≈ 2M3/2. Relaxing this condition
a bit, we will find a reduced µ generally occurs close to
this prediction.
Now recall the two familiar EWSB conditions
µ2 = −M2Z/2 +
m¯2Hd − m¯2Hu tan2 β
tan2 β − 1 (6)
Bµ =
1
2
sin 2β(m¯2Hu + m¯
2
Hd
+ 2µ2) , (7)
where m¯2Hu includes the tadpole corrections to m
2
Hu
.
At the electroweak scale we can rewrite these with the
approximations m¯2Hd , B
2 ≫ m¯2Hu , and not too small
tanβ. Then sin 2β ≈ 2/ tanβ, and 2Bµ ≈ sin 2βm¯2Hd .
In the above, m¯Hd is essentially M3/2 and B ≈ 1.7M3/2
as summarized in Appendix A. Combining these gives
tanβ ≈ m¯2Hd/Bµ. Using this in the first EWSB condition
gives a quadratic equation for µ2, with an approximate
solution (after some algebra),
µ2 − M
2
Z
2
m¯2Hd
B2 − m¯2Hd
≈ m¯
2
Hd
B2 − m¯2Hd
m¯2Hu , (8)
where the coefficient
m¯2
H
d
B2−m¯2
H
d
≃ O(1/2). The cancella-
tion in Eqs. (2,3,5) coupled with equation, Eq. (8), can
be taken as our basic result. Eqs.(2,3,5,8) shows that
0
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FIG. 3: A large parameter space sweep using the full numer-
ical analysis discussed in the text for M0 = 30 TeV, with
µ ∈ [0.9, 2] TeV, with tan β ∈ [3, 15] showing a robust region
where m¯Hu , the loop corrected value at the EWSB scale, is re-
duced significantly relative toM0 = 30 TeV, with the greatest
suppression occurring for trilinear of about the same magni-
tude.
with inputs having all the soft-breaking parameters of
order 30 TeV one finds the conditions for EWSB are al-
ways satisfied for reasonable ranges of the parameters,
and the values of µ can be at (or below) the TeV scale
consistent with EWSB and the measured value of MZ .
Equation (8), with the important numerical values, is
realized naturally with heavy scalarsM0 and large bilin-
ear B0 and trilinear A0 couplings of comparable size. We
add that Eq. (8) is a derived result and not assumed; we
interpret this as then a true prediction of string models
with the breaking of superysmmetry through gravitation-
ally coupled moduli. We note that the result µ2 ∼ m¯2Hu
can be obtained in gauge mediation (where µ2 ≪ Bµ) in
models for which Bµ ≪ m¯2Hd is assumed [18] (see also
[17]).
In our numerical analysis we employ the 2-loop renor-
malization group equations (RGEs) for the soft super-
symmetry breaking masses and couplings [19] with ra-
diative corrections to the gauge and Yukawa couplings
as computed in [10]. Radiative electroweak symmetry
breaking is carried out with SOFTSUSY [20]. In the
Higgs sector, we include all the 2-loop corrections [21, 22].
Explicitly we find Eq. (8) is a consistent representation
of µ for
M3/2 =M0 = 30 TeV with µ ∈ [0.9, 2] TeV . (9)
For M3/2 = M0 = 10 TeV we find µ as low 300 GeV,
though about (500-600) GeV appears more ‘natural’ as
4a lower limit from our scan of the parameter space. In
the numerical analysis we increase the maximum trials in
obtaining the solution of the RGEs relative to the default
number in SOFTSUSY which serves, in part, to optimize
our focussed scan. This is described in more detail in
Ref. [20]. Our analysis is focussed on M0 ∈ [10, 30] TeV,
with M0 ≃ |A0|. We do not perform an extensive study
of solutions with M3/2 & 50 TeV because the programs
may not be reliable there with the desired accuracy.
Figure (2) shows mHu for appropriate A0,M0, and
how it runs down to values of order M3/2/10 from the
RGE effects alone, where in the last step the Coleman-
Weinberg corrections to the potential brings down the
size of the up type Higgs mass2 soft term by additional
factors. It is the very fact that string models tell us
B0 ∼ M3/2, A0 ≃ M3/2,M0 ≃ M3/2 that leads to this
solution. If one put the trilinear coupling to zero, this
solution to a very large reduction of µ would be missed.
The result we propose here is very different from the fo-
cus point solution wherem2Hu runs to a common invariant
value and turns tachyonic [14–16], and for which scalar
masses and trilinear couplings order 30 TeV were not dis-
cussed. We elaborate further on this in the Appendices.
In contrast we discuss here a new phenomenon where
there is a cancellation of the coefficients of A20 and M
2
0
which are of comparable size but with opposite sign and
thus results in a suppression of m2Hu relative to the very
heavy gravitino mass of order (10 − 50) TeV. The so-
lution for µ in the models we discuss is naturally in the
range µ . (0.5 − 3) TeV for M0 = (10 − 50) TeV when
|A0| ≃M0. Differently, in our case one can think in terms
of a cancellation of the two contributions to Eq.(2), but
it is natural and not tuned. The top Yukawa runs signif-
icantly from the GUT scale and drives the soft up type
scalar higgs mass parameter to be small relative to the
gravitino mass and it is positive and not tachyonic, and in
addition, the large trilinear also leads to a faster running
of m2Hu .
As mentioned above, Fig. (2) shows the the run-
ning of the up type Higgs soft mass for 3 sam-
ple models with values of µ at EWSB scale, µ =
(500 GeV, 1.0 TeV, 1.8 TeV), for the three cases
M0 = (10 TeV, 30 TeV, 50 TeV) and with the other
soft breaking parameters of comparable size, and with
the SU(2), U(1) gaugino masses well below 1 TeV; the
gluino masses are the heaviest and range from 400 GeV to
1 TeV. In Figure (3) we show a robust and large param-
eter space, for the case M0 = 30 TeV where the largest
suppression of the loop corrected value, m¯Hu , occurs for a
trilinear coupling of sizeM0 which in turn suppresses µ at
the EWSB scale. For the case of M0 = 30 TeV, one sees
the largest suppression of m¯Hu occurs at |A0|/M0 ≃ 1.2.
For the case of M0 = 10 TeV we find a similar analysis
shows the point of maximal suppression occurs closer to
|A0|/M0 ≃ 0.9.
III. CONCLUSION AND DISCUSSION
We have found a new approach to the little hierarchy
problem, which may be interpreted as its inevitable solu-
tion, and that occurs generically in string models whose
field theory limit posses N = 1, D = 4 supergravity and
whose solution is consistent with cosmological constraints
on the presence of moduli fields that couple to massive
visible superpartner states. With heavy scalars, squarks,
sleptons, trilinears, bilinear B term, and moduli, which
are all of order M3/2 ≃ 30 TeV, the µ parameter and
MZ can be small, supressed by a factor of order 30 or
more relative to the gravitino mass. Essential to this so-
lution is that m0, A0 are both large though their ratio
is order unity as expected in string-based models of the
soft-breaking Lagrangian. In addition because B0 is also
of orderM3/2, such a solution arises naturally. We argue
that the natural scale of µ is about (1 − 2) TeV though
smaller values are uncovered.
If this proposed situation describes nature, it adds to
the motivation for expecting to observe the phenomeno-
logical implications of a superpartner spectrum with very
heavy scalars and sub TeV gauginos at the LHC [26, 27],
[28, 29] and in dark matter experiments [23–25] .
Interpreting the phrase ‘fine-tuning’ requires thought.
Some people want it to mean that all superpartners (or
other new particles in a different theory) are individually
of orderMZ , so the EWSB condition (e.g. Eq. (6)) is sat-
isfied without cancellations at all. Since existing limits
on superpartner masses have for some time been too large
for that to occur, it is unclear what goal such arguments
have. Fine-tuning is unexpected in physics, and unnatu-
ral, so if someone says something is fine-tuned they must
mean that some solution exists that is not fine-tuned.
Our approach suggests to us that this is not the best
way to think about it. We find that in an underlying
theory where the TeV scale emerges (string theory or
any other), it is natural to have heavy scalars (many,
many TeV) and to have predicted Higgs vevs (and µ the
higgsino mass mixing parameter) of order a TeV or even
less, but the mechanism that ensures this seems unlikely
to give values for these quantities an order of magnitude
smaller than a TeV, which anyone who calls having TeV
values ‘fine-tuned’ would have to hope for.
This discussion suggests an interesting interpretation.
On the one hand the hierarchy between the order 30 TeV
gravitino and scalar masses and the sub-TeV to TeV scale
is natural. On the other hand, the results are valid for
a range of small higgs vev and µ. One can imagine that
a range of small values of the Higgs vev could arise in
generic string compactifications, with the actual value or
some nearby value being equally valid. From first princi-
ples we could calculate the Higgs vev approximately but
not exactly. Indeed, a study of the range of values of the
Higgs vev [32] that seem not to change the phenomenol-
ogy of our world concluded that a range of Higgs vevs
was consistent with our world. It seems worthwhile to
pursue this question in particular compactifications.
5Concluding, we simply remark that this suppression
of µ, putting it into the TeV region relative to M3/2,
which is on the order of (10 − 50) TeV, is a remarkable
and non-trivial phenomenon, occurring over a large re-
gion of parameter space in well motivated models (See
e.g. Fig. (3) and Eq. (8) or Eq. (A6)). The above con-
stitutes what may be interpreted as a consistent solution
to cosmic moduli problem as it leads to EWSB that is
robust, and rather natural.
Some readers may prefer to interpret our results in
an effective theory sense – theories with the scalars, tri-
linears, etc. of size M3/2 which are order 30 TeV with
suppressed gaugino masses will not need large cancella-
tions to obtain a small Higgs vev. But it also important
to understand that this result is a surprising and correct
prediction of compactified string/M-theory with moduli
having masses that are in accord with cosmology.
Appendix A: Illustration of the [Intersection Point]
Solution with one-loop RGE Analysis
While the numerical analysis presented here includes
all 2 loop effects as discussed in the text, we will now
proceed to show semi-analytically at the 1 loop level that
the effect of driving µ low relative to the scalars and
the trilinear coupling, whose mass scales are order the
gravitino mass, M3/2, is in the running of m
2
Hu
plus an
internal cancellation. One can see this by solving the
RG equations under the approximations discussed in the
text, which we will exhibit for the case of universal scalars
masses and trilinear couplings. Solving for the running of
the square of the top yukawa coupling, ht, for the lower
end of the tanβ range we consider, one has
ht(t) = y
2
top(t)/16/pi
2 = ht(0)E(t)δ(t) (A1)
δ(t) = (1− 12ht(0)F (t))−1, F (t) =
∫ t
0
E(t′)dt′ ,
where t = ln(Q/Q0) and E(t) depends on the gauge cou-
plings and the unification scale
E(t) = (1 + 6α˜ · t)−16/9(1− 2α˜ · t)3(1− 66α˜/5 · t)13/99
(A2)
and where α˜ = α0/(4pi) and α0 is the the square of the
unified gauge coupling in units of 4pi. The above is well
known [30]. Meanwhile, at 1 loop B = B0+
1
2
(δ(t)−1)A0.
Next we present the solutions for the scalar masses
under the same approximations above, they are:
m2S(t) = bS((CS ·M2) +H(t, 0)) , (A3)
where the dot product above is for M2 =
(m2Hu(0),m
2
T (0),m
2
Q3
(0)), with CHu = (1,−1,−1),
CT = (−1, 2,−1), CQ3 = (−1,−1, 5), and
bS = (1/2, 1/3, 1/6). Here H(t, 0) is given by
H(t, 0) =
∑
Sm
2
S(0)
1− 12ht(0)F (t) +
12ht(0)F (t)A
2
t (0)
(1− 12ht(0)F (t))2 . (A4)
Explicitly for the case of universal scalars m2S(t) =
m2S(0) = M
2
0 and trilinear, At(t) = At(0)δ(t), and one
has (at l loop)
m2Hu(t) = M
2
0
[
1
2
(3δ(t)− 1)
]
−A20
[
1
2
(δ(t) − δ2(t))
]
fM0(t) =
1
2
(3δ(t)− 1), fA0(t) =
1
2
(δ(t)− δ2(t)) ,
(A5)
which gives fM0 and fA0 at the leading 1-loop level. This
approximation above describes well the full result after
including the tadpole corrections at the EWSB scale and
the corrections in the text arising from the products R ∝
M3(0)A0 and R ∝M23 (0).
The top mass also receives important corrections from
top squark/gluino loops (see [10]). The models discussed
here have ∆mtop/mtop ∼ (10 − 15)% for soft breaking
scalar masses of size M0 ∈ [10, 30] TeV. The shift in
the top Yukawa relies on the corrections computed in
[10, 20]. The main effect we wish to emphasize from the
above is the large cancellation from A0 ≃ M0 ≃ M3/2 ≃
(10− 50) TeV via Eq. (A5) which drives m2Hu small (but
positive) when the gauginos are much suppressed.
We refer to this approach to the hierarchy as an
Intersection Point (IP), for it is this cancellation in
Eq.(A5) involving δ(t), or near intersection of the 2 terms
in square brackets, each positive and each order 1/10 that
drives µ small. Residual corrections to the right hand
side, from the product R will shift the IP and the com-
plete solution has these corrections, but they are small
for the models we discuss. Putting M20 = A
2
0 =M
2
3/2 for
the case when R can can be completely ignored (for very
light gluino mass with scalars very heavy), remarkably
the minimum is δ(t)min = −1 +
√
2 - in general the cor-
rections via R are present. One finds actually from the
running that large suppressions can occur with solutions
δtrue very close to δ(t)min; analytically and numerically
when A0 ≃ M0 ≃ 30 TeV one obtains at the breaking
scale
µ2 ∼ 1
2
m¯2Hu = O
(
1
102
)
M2
3/2 (A6)
where lowers value are possible, but slightly less natu-
ral. In the above, m¯2Hi = m
2
Hi
− Ti/vi , where Σi =
−Ti/vi (see e.g. [21]) are the tadpole i = (d, u) cor-
rections. We note in passing that one can check at
each order in the loop corrections to EWSB [21], and
at each loop order in the determination of the mass of
the light cp-even higgs [22, 31] (whose mass is in the
range (114 − 135) GeV in the models we discuss), that
the suppression of sin 2θt˜ = 2mt(At+µ cotβ)/(m
2
t˜1
−m2
t˜2
)
prevents the loop corrections from growing substantially
as the soft scalar masses grow in the models we discuss.
6Appendix B: Difference between an Intersection
Point and a Focus Point
The result we uncover is not the focus point solution.
The focus point is actually a sub-case of the more the
general situation discussed prior in Ref. [15] where the
soft parameters sit on a hyperbola in the gaugino-scalar
mass plane, i.e. (M1/2,M0) allowing m
2
Hu
to be either
positive or tachyonic owing to cancellations in the RG
flow [14, 15].
We now explain in more detail how this solution is dif-
ferent from the focus point solution [15, 16]. The focus
point solution to the RGE form2Hu occurs when the prod-
uct fA0A
2
0 is tiny compared to fM0M
2
0 and holds only for
small trilinear couplings and gaugino masses. In that
case it is the coefficient of fM0 which becomes small and
suppresses m2Hu and allows the scalar soft mass
2 in the
(few TeV)2 range to run to essentially a common focal
point [16] in the plane spanned by the running scale and
m2Hu , driving it negative, which as re-emphasized here,
is not what happens for an intersection point. At an in-
tersection point, the trilinears are the same size as the
very heavy scalars above the 10 TeV range allowing for
the cancellation between both their RG coefficients.
The intersection point we discuss here is a phenomenon
that has not been noticed before. Our analysis suggests
that the intersection point does appear to live within the
hyperbolic branch, and is not the focus point solution
sub-case, however, the intersection point was not noticed
until our analysis in this work, as in both the analyses
of Refs. [15, 16] the largest magnitude of the trilinear
couplings never exceeded ∼ 4 TeV; in either case, the
effects we discuss were not demonstrated.
The analysis presented here, semi-analytical and
numerical, shows that the intersection point has a
major impact on the physics. Namely, supergravity and
string motivated models have a built in mechanism, the
intersection point, that can provide a consistent, rather
natural value of µ, sub-TeV to a few TeV with radiative
breaking of electroweak symmetry while providing
a solution to the cosmological moduli and gravitino
problems.
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